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I. INTRODUCTION
After rising steadily through the 1960s and 1970s, labor's share of national income in industrial countries experienced a decline in recent decades ( Figure 1 ). Although temporary and cyclical factors may have played a role (such as wage restraint in response to slower growth and rapid increases in the stock market), the pervasiveness of the trend suggests that it may have also reflected structural changes. This paper analyzes the role of three such factors in explaining movements in labor's share over the years 1960-2000--factor-biased technological progress, openness to trade, and changes in employment protection. 58 1961-1965 1966-1970 1971-1975 1976-1980 1981-1985 1986-1990 1991-1995 1996-2000 Source: OECD, Structural Analysis Database.
Throughout the discussion of the effects of technological progress and globalization on labor's share in national income, one should keep in mind that both are positive phenomena, as documented in a vast theoretical and empirical literature. 2 Technological progress directly raises per capita income and, hence, benefits everyone in the economy. Similarly, as a country specializes in the production of goods and services in which it has a comparative advantage, productivity growth increases, and living standards rise. Global competition keeps inflation in check, and free capital flows keep interest rates low. An open economy spurs innovation. Globalization allows for a more efficient allocation of resources worldwide and, thus, increases the size of the national income "pie." This paper examines a more limited question: How is the bigger pie distributed between capital and labor?
There are several ways in which technological progress and globalization may have contributed to the decline in labor's share of national income. If a technology is laboraugmenting (as may have been true in the 1960s and 1970s), then the boost in the effectiveness of labor inputs raises real wages and, hence, the share of national income going to labor.
3 Conversely, capital-augmenting technological progress--which may be the nature of the information technology (IT) revolution--will boost capital's returns and share. 4 Since the IT revolution was accompanied by a fast fall in the prices of computer equipment, it led to a huge increase in the stock of computing capital in the economy that may have boosted the share of national income going to capital.
Turning to globalization, the process leads to increased trade flows and specialization between countries. According to the Heckscher-Ohlin model, trade allows countries to specialize in areas of comparative advantage and tends to equalize factor returns across countries. Accordingly, with increasing openness, capital-rich (industrial) countries would specialize in the production of capital-intensive goods. Returns to labor, the relatively scarce factor, would gradually decline, and labor's share in national income would fall as specialization progressed. The Heckscher-Ohlin model assumes that capital and labor are immobile and that trade acts as a substitute for factor mobility. Greater factor mobility that also characterizes globalization would only make the effect stronger. Thus, nontrade aspects of globalization should amplify the negative effect of trade openness on the labor share in industrial countries. In addition, by making capital more mobile, globalization may have decreased the bargaining power of the less mobile factor--labor. Unionization and employment-protection policies still push income toward labor, but their effect may have been weakened. Finally, globalization pressures might have pushed industrial countries to adopt labor-saving technologies, further squeezing labor's share.
The regression results in this paper strongly suggest that technological progress has been capital-augmenting during the globalization era. Although, before the mid-1980s, faster productivity growth was associated with higher labor income share, more recently productivity gains have tended to boost capital's share. Openness to trade and increasing trade with developing countries have had a negative effect on the labor share in the industrial countries, consistent with the prediction of the Heckscher-Ohlin theory. Although laborprotection policies still move income toward labor, globalization appears to have dampened this effect. The results suggest that the decline in labor's share in national income during the past few decades in the OECD member countries may have been largely an equilibrium, rather than a purely cyclical, phenomenon, as the distribution of national income between labor and capital adjusted to capital-augmenting technological progress and a more globalized world economy.
II. LITERATURE REVIEW
The distribution of national income between capital and labor has always been of interest to economists and policymakers, since it measures how benefits from growth are shared across the factors of production. But, overall, there have been relatively few empirical studies that attempted to explain movements in the labor share and link them to a range of possible explanations. Blanchard (1996) documented changes in the labor and capital shares of national income for a number of OECD member countries. He found that capital shares in continental European countries have been increasing since the early 1980s, while no significant changes occurred in Anglo-Saxon countries. Poterba (1997) focused on the behavior of factor shares in the United States, and concluded that there is a discernable downward trend, although not as pronounced as in Europe. Crotty and Epstein (1996) and Rodrik (1997) have argued that globalization has eroded labor's share, especially in Europe where it has declined significantly in past decades.
Findings by studies that link movements in labor's share and globalization reach broadly similar conclusions. Harrison (2002) analyzed the relationship between factor shares and standard measures of globalization, such as trade shares, exchange rate crises, movements in foreign investment, and capital controls. She found that changes in labor shares are driven by changes in factor endowments and government spending, as well as by traditional measures of globalization, such as trade shares, exchange rate crises, movements in foreign investment, and capital controls. She finds that capital controls are associated with an increase in labor's share and that increasing trade shares are associated with a fall in labor's share. Foreign investment flows are associated with a fall in labor's share. Harrison's dataset includes poor, middle-income, and rich countries. This paper focuses its analysis on industrial countries, because they have more macroeconomic stability and splits the sample in 1985 to account for structural change brought about by the IT revolution. It also takes a detailed look at the effect of technological change and employment protection in conjunction with standard measures of trade openness. Ripatti and Vilmunen (2001) look at the reasons for the decline in labor's share in Finland. They assume that the aggregate production technology is given by the constant elasticity of substitution (CES) production function, 5 and deduce that the effect of the capital-output ratio and capital-augmenting technological progress on factor shares depends on the nature of input substitutability. Building on this work, Appendix VI presents a simple model for the postglobalization/post-IT revolution era. Bentolila and Saint-Paul (2003) suggested that movements in labor's share can be decomposed into movements along a technology-determined SK (share-capital) schedule. They looked at panel data for 12 OECD member countries over the period 1972-92 and estimated the relationship between labor's share and capital-output ratio. They found a significant relationship between the two key variables, as well as evidence of movements in the labor share owing to either shifts in the SK schedule, arising from total factor productivity and changes in the price of oil, and movements off this schedule, arising from labor adjustment costs and the bargaining power of labor.
III. EMPIRICAL STRATEGY
The priors are tested on a panel of 18 industrial countries over the 1960-2000 period. The data are averaged over successive five-year periods to eliminate cyclical effects. Since most studies identify a change in the nature of technological progress and a (possibly related) acceleration of the globalization process in the mid-1980s, the sample is split in 1985, with the earlier period designated the "preglobalization/pre-IT revolution" and later period the "postglobalization/post-IT revolution" (IMF, 2002) .
The basic specification is a panel regression with country-fixed effects (a "level" specification). Time-fixed effects were also added, but the Hausman test indicated that these were not necessary. A measure of labor's share is then related on the levels of explanatory variables by equation:
where Y is a measure of labor's share, X is a matrix of explanatory variables, u i is the error term, and the βs represent estimated coefficients.
As a robustness check, the model is also estimated in first differences.
For these "delta" regressions, the fixed effects are dropped, since taking first differences of the observations would control for any country-specific effects. Time-fixed effects are included whenever the appropriate Hausman test indicated that they are significant.
This paper looks at three dependent variables:
Compensation share in national income (CS) includes share of wages and salaries, employer-financed benefits, unemployment insurance, social security, and workmen's compensation in the national income.
Employment share in national income (ES)
is a broader measure, which also includes self-employment income. Not all of self-employment income is included because some of this income represents a return on investment or economic profit. I follow a common convention since Johnson (1954) by allocating two-thirds to labor earnings, and one-third to capital income.
The Gini coefficient (Gini) is a standard measure of income inequality. Data on Gini coefficients came primarily from the Dollar-Kraay 6 dataset and partially from WIID database.
7 It is interesting to compare changes in the labor shares and the Gini coefficients across countries. In particular, labor shares appear to have varied less, but inequality appears to have changed more in the mostly English-speaking countries (Figures 2 and 3 ). 1961-1965 1966-1970 1971-1975 1976-1980 1981-1985 1986-1990 1991-1995 1996-2000 Sources: World Bank, World Income Inequality Database, Dollar and Kraay (2001) dataset. Coverage: "Mostly English-speaking countries" includes Australia, the United Kingdom, the United States, Ireland, and Canada. Others includes Austria, Belgium, Denmark, Finland, and France. The explanatory variables include a number of proxies for each concept.
Productivity and technology--the paper uses two proxies for productivity:
Labor productivity of total economy (LProd)--measures the amount of real output accounted for by a unit of labor. It is defined as GDP per hour worked.
Productivity per worker (ProdW)--measures the amount of real output accounted for by each worker. It is defined as GDP divided by total employment.
Since there might be a lag in the response of wages to productivity increases, the paper also experiments with lags of these two variables (LagLProd and LagProdW, respectively). If compensation and employment shares rise with labor productivity, we can deduce that technological change is labor-augmenting, but if the opposite is true, technological change is capital-augmenting. The prior is that while the nature of technological progress experienced prior to 1985 may have benefited labor, productivity increases after 1985 have been capitalaugmenting (See Appendix VI). 65 1961-1965 1966-1970 1971-1975 1976-1980 1981-1985 1986-1990 1991-1995 1996-2000 If the nature of technological progress has been capital augmenting, the wealthy would tend to benefit more than the poor, and inequality should worsen. The IT revolution has probably favored the most highly skilled workers at the expense of those with the fewer skills. So technological progress may be characterized as biased in favor of those with skills. As a result, labor's share would drop, and the Gini coefficient would rise during the globalization/IT revolution era as income moves toward those with higher human capital.
Openness to trade--the paper uses four proxies for openness to trade:
Ratio of trade to GDP = (Exports + Imports)/GDP.
(Open) is a standard and most frequently used proxy for a country's openness to trade.
Trade share with developing countries = (Exports to developing countries + Imports from developing countries)/Total trade. (TradeDev)
captures the effect of trading with lower-cost countries.
Foreign Direct Investment (FDI) to GDP ratio = (FDIinward+FDIoutward)/GDP. (FDI)
is a good proxy for capital mobility. Compensation and labor share should decrease as capital flows to lower-cost countries.
Ratio of Capital flows to GDP = Capital Flows/GDP.
(KFlow) is used as an alternative measure of capital mobility.
The prior, based on the Heckscher-Ohlin effects, is that labor's share would decrease in all these variables and that globalization would likely strengthen these effects. According to the Heckscher-Ohlin model, industrial countries are abundant in high-skilled workers, while developing countries are abundant in low-skilled workers. Increasing openness to trade would cause the labor share to fall and inequality to rise. Higher capital mobility could make this effect stronger.
Bargaining Power of Labor--the paper uses two proxies for the bargaining power of labor:
Union Density (UN). The percentage of unionized workforce.
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Employment Protection (EP). This variable ranges from 0 to 2, increasing with strictness of employment protection.
Higher degree of unionization and employment protection should have a positive effect on wages, but negative effects on employment. The net effect of these variables on the labor share is expected to be positive, but possibly eroding with globalization. Rodrik (1997) looked at the bargaining game between capital and labor in which globalization increases capital mobility, thus increasing capital's bargaining power and its share of national income to the detriment of labor. Since lower-skilled workers benefit from employment protection more than high-skilled workers, one would expect income inequality to drop when measures of the bargaining power of labor increase.
IV. RESULTS

A. Preferred Specification
A wide range of possible specifications were estimated, both bivariate and multivariate.
Results of bivariate regressions are reported in Appendix II. The bivariate regressions suggested that the explanatory variables affected labor compensation with the expected sign, but multivariate results indicated that the variables representing similar concepts-for example, the two measures of productivity-were generally highly collinear (Appendix III reports the correlation matrix of explanatory variables).
As a result, in the multivariate specifications the compensation/employment share and the Gini coefficient were regressed only on one proxy for each of trade openness, productivity, and employment protection. In the preferred specification, the right-hand side variables include trade openness, lagged productivity per worker, and employment protection. 9 The unemployment rate was included in the regressions to account for the dampening effect that employment protection policies might have on job creation. Regression results are reported in Table 1.   10 How well do the regression results conform to the priors on how the process of globalization should have affected the labor share through trade, nature of technology, and the bargaining power of labor?
During the preglobalization/pre-IT revolution era, technology appears to have been laboraugmenting, with labor's share increasing with faster productivity. The IT revolution, on the other hand, appears to have been capital-augmenting, lowering labor's share in countries whose productivity grew more rapidly. During the preglobalization period, a 1 percentage point increase in lagged productivity per worker increased compensation and employment share by 0.34 and 0.29 percentage point, respectively. Both level and delta regressions suggest that the results are robust and significant at the 99 percent confidence level. After 1985, however, increases in labor productivity went to raise the share of capital in national income. After the IT revolution, a 1 percentage point increase in lagged productivity 9 The trade-to-GDP ratio is the most frequently used measure of openness. Since productivity increases might not affect compensation immediately, lagged productivity per worker was used. As a measure of labor's bargaining power, employment protection is preferred. per worker resulted in a decline of compensation and employment share by 0.24 and 0.11 percentage point, respectively. These coefficients are statistically significant. In the later period, faster productivity growth has also been associated with widening income inequality.
The regression results suggest that both compensation and employment share decrease with trade openness, but the effect is not as significant during the preglobalization era for the compensation share. As expected, globalization augments the Heckscher-Ohlin effect on labor and capital income shares. For a percentage point increase in the trade-to-GDP ratio, the compensation and employment share fall by 0.14 and 0.17 percentage point, respectively. Robustness checks conducted by regressing the first difference of compensation and employment shares on the first difference of the explanatory variables suggest that this effect is robust and significant.
No impact from trade on inequality was found. This finding is consistent with earlier studies using a range of techniques that have also failed to find such a link. See Appendix V for detailed results.
Finally, a higher degree of employment protection benefits labor more than capital, resulting in higher compensation and labor share. Globalization might dampen this effect by decreasing the bargaining power of labor. During the preglobalization period, a point increase in the degree of employment protection raises compensation and employment share by 0.01 and 0.05 of a percentage point respectively. The effect is small, but robust and significant for employment share. During the globalization era, the effect of employment protection on compensation and labor share is still positive and significant, although not as robust. For a 1 percentage point increase in employment protection, compensation and employment share increase by 0.02 and 0.1 of a percentage point, respectively. Increases in the bargaining power of labor correspond with lower inequality as was expected, but the results are not significant for the postglobalization era.
B. Robustness Checks
The regression results are robust and broadly similar across various specifications. Robustness checks included using alternative proxies for openness, productivity, and labor protection, dropping countries or years from the sample and including the inflation rate in the regressions (to account for the impact of nominal interest payments on nominal incomes).
The results are broadly consistent with the priors and are reported in Appendix D.
Technology/productivity
The regression results are especially strong and robust for productivity. 11 Productivity increases tended to boost labor share during the preglobalization/pre-IT era. Regression results suggest that for a percentage point increase in the labor productivity of the total economy (LProd), the compensation share in the national income increases by 0.22-0.44 percentage point, while the employment share increases by 0.11-0.48 percentage point. The effect is even stronger for an increase in productivity per worker (ProdW). A percentage point increase in productivity per worker raises the compensation share by 0.25-0.58 percentage point and the employment share by 0.13-0.61 percentage point. These effects are always significant, at the 99 percent confidence level. From this we can conclude that productivity increases prior to 1985 have been labor-augmenting. If technological progress is labor-augmenting during the preglobalization/pre-IT period, then inequality should decrease with increases in productivity. While most specifications produce the expected result (the Gini coefficient falls with productivity), the results are not always robust or significant.
The regression results are also very strong and robust for the postglobalization/post-IT revolution era. They suggest that for a percentage point increase in labor productivity of the total economy (LProd), the compensation share in national income falls by 0.13-0.19 percentage point, while the employment share falls by 0.05-0.21 percentage point. The effect is always significant, at the 99 percent confidence level. Changes in productivity per worker also have strong effects on the labor share. Every percentage point increase in productivity per worker (ProdW) decreases the compensation share by 0.25-0.36 percentage point. The results are significant at the 99 percent confidence level and robust. From this we can conclude that productivity increases after 1985 have been capital-augmenting. The regression results are very similar when lags of productivity variables are used. If technological progress is capital augmenting during the postglobalization/post-IT revolution era, inequality should increase with increases in productivity. While most specifications produce the expected result, the results are not always significant, nor are they robust.
Trade openness
Consistent with the priors, regression results for trade openness show that globalization augments the Heckscher-Ohlin effect on labor and capital income shares. For every percentage point increase in openness (Open), the compensation share falls by 0.13-0.15 percentage point, while the employment share falls by about 0.16 percentage point. The effect is significant at the 99 percent confidence level for all possible combinations of explanatory variables, and the results are robust. Employment is more responsive to openness than the compensation share, suggesting that self-employment income may also drop when openness increases.
Regressing labor's share on trade share with developing countries (TradeDev), productivity, and labor protection variables produce somewhat surprising results during the preglobalization/pre-IT era. It seems that for every percentage point increase in the trade share with developing countries, the compensation share rises by 0.15-0.18 percentage point, while the employment share rises from by 0.23-0.26 percentage point. The results are significant at the 99 percent and are robust. One possible explanation for this is that the Heckscher-Ohlin effect was not as strong prior to globalization. The implications of the Heckscher-Ohlin model might fail to hold when there are significant barriers to trade, high transportation costs and big differences in technologies between countries. While twenty years ago (prior to 1985), most countries in our study imposed significant controls on capital transactions, most of these restrictions disappeared during the globalization era (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) .
Because the Heckscher-Ohlin model is more appropriate for the postglobalization/post-IT era, its implications tend to hold better. There is generally a negative effect on compensation and employment of increasing trade share with developing countries.. Regarding inequality, the results are more strongly in favor of the Heckscher-Ohlin implications during the globalization era, since the Gini coefficient rises with the trade share with developing countries. This could be a reflection of rising incomes of high skilled workers and falling incomes of low-skilled workers. However, these results are not robust and are not always significant.
When the FDI-to-GDP ratio (FDI) is used as a proxy for openness and international capital mobility, results again differ in the two periods. Regressions for the preglobalization/pre-IT era suggest that every percentage point increase in this ratio would decrease the employment share in the national income by 0.46-0.50 percentage point. Results for the postglobalization/post-IT era suggest that as the FDI/GDP ratio rises by a percentage point, employment share falls by 0.10-0.15 percentage point. The results are significant at the 99 percent confidence level. Globalization seems to heighten the effect that the FDI/GDP ratio has on inequality. While higher capital mobility tends to raise the average standard of living, it tends to benefit the high-skilled more than the low-skilled. Multivariate regression results for the postglobalization/post-IT era indeed suggest that inequality increases when the FDI/GDP ratio rises. The results show the Gini coefficient rising by about 0.07 percentage point for every percentage point increase in the FDI/GDP ratio.
Regressions of the labor share on the ratio of capital flows to GDP (Kflow) produce results very similar to those for regressions with the variables Open and FDI .
Bargaining power of labor
For the preglobalization era, the regression results suggest that both the compensation and the employment share indeed increase with employment protection (EP), and the effect is significant most of the time. For a 1 percentage point increase in the employment protection index, the compensation share increases by 0.02-0.04 percentage point, while the employment share increases by 0.03-0.06 percentage point. The results are robust. The effect of union density (UN) on compensation and employment share is insignificant. Inequality decreases with the increase in the bargaining power of labor as was expected, but the results are not always robust or significant.
For the IT/globalization era, the regression results suggest that the employment share indeed increases with employment protection (EP) by about 0.08-0.10 percentage point. While this does not suggest that globalization dampened the effects of employment protection, the effect is not always significant. Prior to globalization the effect was almost always significant. Inequality decreases with the increase in the bargaining power of labor as was expected, but the results are not always robust or significant.
C. Are the Results a Strictly European Phenomenon?
One possible concern is that our sample includes mostly European countries. To check whether the results are being driven solely by trends in Europe, the regressions have been performed on a sample including six countries considered for the purposes of this study, as being outside continental Europe: Australia, Canada, Japan, the United States, the United Kingdom, and Norway. While the results are not as strong or significant when the sample includes only 6 out of 18 countries, they remain broadly similar. In particular, openness to trade decreases the labor share. A percentage point increase in productivity per worker raises labor share by 0.35 percentage point prior to the IT revolution, and the result is significant at the 95 percent confidence level. Labor's share declines with increases in productivity during the IT/globalization era, but the results are not always significant.
The results also suggest that prior to globalization trade was associated with lower inequality (negative coefficient). One plausible explanation is that Heckscher-Ohlin model was less appropriate because of significant trade barriers, high transportation costs, and large technology differences between industrial and developing countries. The effect of FDI on inequality prior to globalization is mostly positive, suggesting that while capital owners might benefit from increasing capital mobility, low-skilled workers would lose as their see their jobs moving overseas. However, the results are for the most part insignificant and are not robust. During the globalization era, increases in FDI would lead to increases in the inequality, while increases in labor productivity and labor protection polices have a negative effect.
V. CONCLUSIONS
This paper has examined impact of technology, openness, and employment protection policies on the labor share in national income in 18 OECD member countries during the period 1960-2000. The results strongly suggest that technological progress has been capitalaugmenting during the globalization era. Although before the mid-1980s productivity growth increased labor's share, since 1985 productivity gains have tended to boost profits. Openness to trade and the increasing trade with developing countries had a negative effect on the labor share in industrial countries, consistent with the prediction of the Heckscher-Ohlin model. Although labor-protection policies still move income toward labor, globalization seems to have made this effect less significant. Changes in labor's share during the preglobalization era are mostly driven by productivity increases and, to a lesser extent, by trade. During the postglobalization era, changes in labor's share of the national income have been equally driven by productivity and openness to trade.
The results on inequality are not as strong, but they do seem to suggest that the IT revolution has probably favored the most highly skilled workers at the expense of those with fewer skills. Thus, technological progress could be characterized as biased in favor of those with higher-level skills. Increasing openness to trade is associated with higher income inequality as industrial countries specialize in the production of skill-intensive goods. Employmentprotection policies lower inequality.
The results suggest that the decline in labor's share in the OECD member countries during the past few decades may have been an equilibrium, rather than a purely cyclical, phenomenon, as the distribution of national income between labor and capital adjusted to capital-augmenting technological progress and a more globalized world economy. One should, however, keep in mind that while labor's share of national income, predominantly from wages and salaries, has been declining, the effect on workers' wealth might have been smaller owing to the increasing direct and indirect ownership of equities by households. This paper has looked at how globalization has affected the OECD countries in general. There are, however, some interesting cross-country variations that remain to be explained. It would also be interesting to expand the analysis to developing countries and see how globalization has affected their factor shares, although data limitations might make analysis of longer-term trends problematic. -1965 1971-1975 1981-1985 1991-1995 Sources: OECD Structural Analysis Database and IMF staff calculations 70 1966-1970 1976-1980 1986-1990 1996-2000 Sweden Actual 70 1966-1970 1976-1980 1986-1990 1996-2000 Switzerland Actual 70 1966-1970 1976-1980 1986-1990 1996-2000 United Kingdom 70 1966-1970 1976-1980 1986-1990 1996-2000 United States Actual Fitted pre-1985 70 1966-1970 1976-1980 1986-1990 1996-2000 Sources: OECD Structural Analysis Database and IMF staff calculations. 
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